Enantioselective binding to the human organic cation transporter-1 (hOCT1) determined using an immobilized hOCT1 liquid chromatographic stationary phase.
A liquid chromatography stationary phase containing immobilized membranes obtained from a cell line that expresses the human organic cation transporter (hOCT1-IAM) has been used to study the binding of the enantiomers of propranolol, atenolol, pseudoephedrine, and alpha-methylbenzylamine to the immobilized hOCT1. Frontal displacement chromatography was used to determine the binding affinities (K(d) values), and the data demonstrate that there was an enantioselective difference in the K(d) values of the enantiomers of propranolol, atenolol, and pseudoephedrine, while alpha-methylbenzylamine did not significantly bind to the transporter. Competitive inhibition studies with the cell line used to create the chromatographic column demonstrated that, for the enantiomers of propranolol, the ratio of the chromatographically determined K(d) values [K(d (+)-(R)-propranolol)/K(d (-)-(S)-propranolol) = 2.98] reflected an enantioselective difference in the functional activity of the two enantiomers [IC(50 (+)-(R)-propranolol)/IC(50 (-)-(S)-propranolol) = 2.75]. The chromatographically determined K(d) values were used to construct an initial pharmacophore which contains a hydrogen bond donating site that appears to be responsible for the observed enantioselectivity.